Podocyte development, disease, and stem cell research.
The glomerular podocyte is one of the major targets of kidney research. Recent establishment of kidney organoids from pluripotent stem cells has enabled the detailed analysis of human podocytes in both development and disease. The podocytes in organoids express slit diaphragm-related genes and proteins and exhibit characteristic morphology, especially upon experimental transplantation. Organoid technology is now used to reproduce hereditary podocyte diseases, and selective podocyte induction methods have also been reported. Moreover, single-cell RNA-sequencing of human fetal and adult kidneys has revealed the detailed molecular features of this cell lineage, as well as serving as references for kidney organoids in which podocytes are still immature. Here, we discuss the recent progress and limitations of podocyte research from the viewpoint of developmental biology and kidney organoids.